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VARC - 24 questions

RC 1 - What an archive allows us to see

Historians are sometimes told that digitisation will finally free them from the prejudices of the archive.
Once millions of documents become searchable, the argument runs, the eccentric interests of earlier
collectors will matter less: patterns invisible to an individual reader will emerge from the aggregate. This
promise confuses two different obstacles. A researcher may previously have been unable to locate an
existing record; alternatively, the activity being studied may never have generated a record that an
institution considered worth keeping. Search can radically reduce the first difficulty without touching the

second.

Consider a municipal archive that preserves licences issued to street traders. A digital count might
suggest that women's participation in street commerce rose sharply after a particular year. Yet the change
could reflect a new rule requiring family assistants, many of them women, to obtain separate licences.
The archive would then register the expansion of an administrative category rather than the beginning of
an economic activity. More data from the same series might make the apparent trend look increasingly
precise while leaving its interpretation wrong. Precision describes the stability of a measurement; it does
not certify that the measurement answers the intended question.

This does not make official records useless or imply that every silence conceals the same excluded
population. Both conclusions would turn a warning about evidence into permission to invent it. The
historian needs to investigate how documents were produced: who had to report, what reporting cost,
which conduct attracted enforcement, and what happened to records after collection. A gap becomes
informative only in relation to a plausible process that could have produced it. Even then, an account of

that process establishes possibilities and limits; it does not automatically supply the missing voices.

Other sources can help, but they do not stand outside these problems. Oral testimony has its own
occasions and audiences; a household account book selects what its keeper found significant. Their value
lies partly in their different selection mechanisms. When sources generated under different incentives
converge, confidence may increase. When they disagree, the disagreement can expose the institutional
work that a seemingly neutral category performed. Combining sources is therefore not simply a matter of

filling empty cells in an otherwise settled table.

The best digital archive would make its own conditions of visibility easier to inspect. Alongside
searchable documents, it would describe changes in collection rules, classification systems and survival
rates, including what remains unknown. Such features may yield fewer immediate answers than an
attractive graph, but they enable better questions. Scale can enlarge the historian's field of vision;
understanding how that field was constructed keeps enlargement from being mistaken for completeness.



VO01. Which statement best captures the central argument of the passage?( mca

A. Digital archives should prioritise records of excluded groups because administrative sources primarily
document official prejudice.

B. Combining official records with personal testimony enables historians to reconstruct a complete
account that either source would conceal.

C. The biases of institutional record keeping make large numerical studies less reliable than close readings
of individual documents.

D. Digitisation strengthens historical inquiry when greater access is accompanied by scrutiny of how the
surviving evidence was produced and selected.

Answer: D. Digitisation strengthens historical inquiry when greater access is accompanied by
scrutiny of how the surviving evidence was produced and selected.

Option D joins the passage’s two commitments: digital scale is useful, and its evidential limits must be
investigated. B promises completeness, expressly rejected in the final sentence, and treats
supplementation as mechanically filling gaps. C invents a ranking between quantitative study and close
reading; either can misunderstand how evidence was selected. A converts a methodological argument
about document production into an unsupported acquisition priority and an overly sweeping claim about
what administrative records primarily contain.

VO02. Which finding would most directly support an interpretation analogous to the passage’s
alternative explanation of the rise in women'’s trading licences? ( mca

A. Hospital admissions rose after a factory opened, and independent household surveys recorded a
simultaneous rise in respiratory illness.

B. The number of registered tenants rose abruptly when an unchanged tenant population became subject
to individual rather than household registration.

C. Digitised shipping registers revealed more vessels than a historian had found by manually sampling the
same registers.

D. Letters describing an unrecorded protest survived in a family collection, although municipal files

contained no mention of it.

Answer: B. The number of registered tenants rose abruptly when an unchanged tenant
population became subject to individual rather than household registration.

Option B reproduces the relevant mechanism exactly: a changed administrative counting rule creates an
apparent increase without an increase in the underlying activity or population. A supplies independent
evidence for a real change, which points away from that mechanism. C concerns improved retrieval of
already existing records, the first obstacle distinguished in paragraph one. D illustrates different source
coverage, but does not explain a numerical trend through a change in classification or reporting
requirements.



VO03. The author would be most likely to agree with which statement about an absence in an
archive? [ mca

A. An absence can constrain or inform interpretation when connected to a defensible account of record
production, without revealing its missing contents.

B. Once a discriminatory reporting rule is identified, a historian can infer the scale of the activity excluded
by that rule.

C. An absence is historically meaningful only when another source supplies the exact information that is
missing.

D. An absence should be treated as evidence of institutional exclusion unless the historian can establish
accidental document loss.

Answer: A. An absence can constrain or inform interpretation when connected to a defensible
account of record production, without revealing its missing contents.

Option A reflects the third paragraph’s careful distinction: understanding a gap’s production can establish
possibilities and limits, but cannot automatically recover voices or facts. C adds a requirement for exact
replacement evidence that the author never imposes. B illegitimately moves from identifying a selection
mechanism to quantifying the excluded activity. D supplies a presumption of exclusion even though the
author explicitly rejects the idea that every silence conceals the same kind of excluded population.

V04. What purpose does the discussion of oral testimony and household account books primarily
serve?( mca

A. It establishes that personal sources are less affected by institutional interests than official records.

B. It extends the need to examine selection beyond official records and shows how differently generated
evidence can improve interpretation.

C. It shifts the argument from the reliability of sources to the superior interpretive skills of historians who
use several media.

D. It explains why disagreement between sources should normally be resolved in favour of the source with
fewer reporting costs.

Answer: B. It extends the need to examine selection beyond official records and shows how
differently generated evidence can improve interpretation.

Option B captures both moves in paragraph four: alternative sources also select, and differences in
selection can make convergence or disagreement informative. A introduces an unsupported comparative
ranking; the passage says that such sources have their own audiences and occasions. D invents a rule for
adjudicating disagreement, whereas disagreement can itself reveal institutional processes. C changes the
subject to historians' relative ability, which is not discussed. The paragraph develops the same evidential
argument rather than abandoning it.

RC 2 - The city after dark

Cities usually describe artificial light as a quantity to be supplied. A street is inadequately lit; a junction

needs brighter lamps; a square has been successfully illuminated. This vocabulary makes darkness look



like a leftover, what remains wherever a service has not yet arrived. For many urban organisms, however,
darkness is itself a condition that infrastructure either preserves or destroys. A river can remain
physically continuous while becoming difficult for a nocturnal animal to traverse because a sequence of
lights interrupts its route.

The issue is not adequately captured by counting bulbs or adding up their electricity use. A lamp that
consumes less energy can emit light that has a greater effect on a particular species. Direction,
wavelength and timing matter alongside intensity. Nor do all species respond alike. An illuminated
feeding site may benefit one predator while exposing another animal to danger. Consequently, the
discovery of more animals around a lamp is not, on its own, evidence that the lamp has improved the
habitat. The observed gathering may even depend on a depletion elsewhere.

Thinking in terms of temporal habitat changes the questions asked of a lighting plan. Instead of asking
only whether a riverside path is bright enough throughout the night, planners might ask who uses which
segments, at what hours, and during which seasons. Lighting a crossing during the evening commute and
shielding a neighbouring riverbank after midnight are not logically incompatible objectives. A useful plan
could make room for both, although deciding how much room requires local evidence and public
deliberation. Darkness need not mean that every light is switched off simultaneously.

There is nevertheless a danger in treating adjustable technology as an automatic reconciliation of
competing needs. Motion sensors may illuminate a path whenever a person arrives, but frequent
activation can erase the very dark intervals that a species requires. A system can therefore satisfy its
engineering specification and fail its ecological purpose. The relevant test is not whether the sensor
works; it is whether the resulting pattern of light and darkness supports the activity for which a dark
interval was intended. Testing that proposition requires observation beyond the boundaries of the
installed equipment.

Human requirements are also uneven. People who work late, walk slowly or depend on an unfamiliar
route may experience a lighting reduction differently from an able resident returning early to a familiar
home. Their concerns cannot be dismissed by invoking nature as a single overriding interest. The case for
temporal habitat is instead a case for making neglected consequences visible within a shared decision. Its
ambition is neither the permanently bright city nor the uniformly dark one, but a city capable of asking

what a particular light does, for whom, and at what time.



VO05. Which proposal is most consistent with the passage as a whole? ([ mca

A. Set a single maximum illumination level for every street, since ecological harm is chiefly a result of
excessive brightness.

B. Plan and assess lighting through its changing effects on human and nonhuman activity, using local
evidence and negotiated priorities.

C. Replace conventional lamps with efficient sensor-controlled lamps, since responsive equipment
reconciles the principal competing needs.

D. Establish uninterrupted darkness as the default public entitlement and require late-night users to adapt
their travel accordingly.

Answer: B. Plan and assess lighting through its changing effects on human and nonhuman
activity, using local evidence and negotiated priorities.

Option B includes temporal habitat, differences among organisms and people, empirical assessment and
public deliberation. A reduces multiple relevant variables to intensity and imposes a uniformity the
passage resists. C mistakes a possible tool for a guaranteed reconciliation; paragraph four supplies a
direct counterexample involving frequent sensor activation. D overlooks the explicit requirement to
consider people who work late or have other particular needs. The author supports contextual decisions
rather than an overriding entitlement to either light or darkness.



VO06. Two riverbank lighting plans use identical lamps and provide the same total number of dark
hours per night. One provides a continuous dark period; the other divides darkness into short
intervals. A council observes the same nightly total of animal detections under both plans and
concludes that their ecological effects are equivalent. Which assumption connecting its evidence
to its conclusion is most directly called into question by the passage? ( mca

A. Identical lamps provide an appropriate control for differences in wavelength and direction between the
plans.

B. Observing the plans over comparable nights reduces the risk of attributing seasonal population
changes to lighting.

C. A plan can preserve an ecologically useful period of darkness without leaving the riverbank unlit for the
whole night.

D. Ecologically important differences in the timing and continuity of darkness would be reflected in the
nightly aggregate detection count.

Answer: D. Ecologically important differences in the timing and continuity of darkness would
be reflected in the nightly aggregate detection count.

Option D identifies the bridge from equal counts to equivalent ecological effects. That bridge fails if, for
example, both plans attract the same number of animals but only the uninterrupted dark period permits a
necessary activity. Paragraphs two and four distinguish observed gathering or correct equipment
operation from the relevant ecological outcome. Equal total dark hours likewise need not preserve the
required pattern. A and B describe useful controls, but even perfect control of lamp properties and
seasonal variation would not validate the aggregate count as a measure of ecological equivalence. C is
compatible with the passage’s support for partial, context-sensitive darkness; the argument does not
require continuous darkness throughout the night.



VO07. The distinction between meeting an “engineering specification” and achieving an “ecological
purpose” implies that: ([ mca

A. correct operation of a device is insufficient evidence of success when success depends on the
environmental pattern produced by its use.

B. engineering specifications cannot incorporate ecological knowledge because devices and organisms
operate on different timescales.

C. sensor-operated lighting is generally more ecologically damaging than permanently illuminated lighting.

D. an ecological purpose can be evaluated only after all artificial lighting has been removed from the study

area.

Answer: A. correct operation of a device is insufficient evidence of success when success
depends on the environmental pattern produced by its use.

Option A expresses the means—outcome distinction: a sensor may activate correctly while repeated
activation eliminates biologically necessary dark intervals. B turns a possible failure of the chosen
specification into an impossibility of designing a better one. C asserts a general comparison absent from
the text; the example establishes conditional failure, not universal superiority or inferiority. D invents an
exclusive testing method. The passage requires observing relevant effects beyond equipment boundaries,
not first removing all lights.

V08. Which inference about “temporal habitat” is best supported by the passage? ( mca

A. It is relevant primarily where humans and wildlife use the same space at entirely different times.

B. It converts disagreements about lighting into technical questions that ecological monitoring can settle
without value judgements.

C. It can reveal an interruption in a habitat that a map showing only the physical continuity of a river would
miss.

D. It requires city planners to assign equal weight to every species affected by a proposed lighting
change.

Answer: C. It can reveal an interruption in a habitat that a map showing only the physical
continuity of a river would miss.

Option C follows from the opening river example: a physically continuous route can be functionally
interrupted by lighting, whose timing also matters. A imposes a restriction not present in the argument;
the concept is useful even when uses overlap and negotiation is necessary. B suppresses public
deliberation and the distribution of human consequences, both explicitly retained by the author. D invents
a rule of equal weighting. Making effects visible creates material for a decision; it does not predetermine
the weights used.

RC 3 - Where expertise comes from

A familiar defence of automation says that it removes routine tasks so that skilled workers can devote
themselves to judgement. The claim is persuasive when routine work and judgement are independent

activities, like carrying a suitcase and deciding where to travel. In many occupations they are not. What



looks routine to an observer may be the repeated encounter through which a worker learns what ordinary
conditions feel like, and therefore notices when a case is becoming unusual. Removing the encounters
can remove part of the machinery that produces judgement.

An experienced technician may benefit greatly from a system that summarises hundreds of
measurements. Years of inspecting the underlying records have already supplied a sense of plausible
variation. A novice receiving the same summary does not inherit that history. Both may produce equally
satisfactory decisions on ordinary days, especially when the system is reliable. Their apparent
equivalence can disappear when a sensor deteriorates or an unfamiliar combination of conditions arises.
Success with the tool is evidence about current performance, not necessarily about the knowledge
available when the tool becomes misleading.

The distinction is between using a stock of expertise and maintaining the process by which that stock is
renewed. Organisations often measure the former because speed, cost and immediate error rates are
visible. The latter may be neglected precisely because accumulated expertise continues to support
performance for several years after opportunities to acquire it have diminished. By the time the loss
becomes apparent, experienced staff may have left and the remaining staff may have had little reason to
practise independent interpretation. A productive arrangement can thus quietly consume an educational

resource.

This argument does not require every worker to repeat every task that software can perform. Repetition
without attention may teach little, and some manual procedures were poor teachers even before
automation. The question is which encounters generate useful discrimination and how to preserve those
encounters economically. A training system might occasionally withhold its recommendation until the
learner records a diagnosis, then expose the evidence behind disagreements. Simulations of rare failures
can help as well, provided that their cues do not make the intended lesson obvious. Training that rewards

recognition of a familiar exercise can exaggerate preparedness for an unfamiliar event.

The proper comparison is therefore not between automation and an imagined past in which everyone
understood everything. It is between alternative arrangements for producing reliable work and
replenishing the understanding on which reliability depends. Some tools can support both: they may
reveal patterns that were previously too costly to examine. But that educational effect is a design
achievement, not a dividend that follows automatically from labour saved. A system that frees experts to
exercise judgement must also leave a route by which someone can become an expert.



V09. Which statement best summarises the author’s main argument? ( mca

A. Because routine work is the chief source of professional skill, organisations should retain manual
procedures until all workers have become experts.

B. Automation is most valuable when its immediate productivity gains are used to fund longer periods of
classroom instruction.

C. Automation should be evaluated and designed with attention to both current performance and the
experiences through which expertise is renewed.

D. The reliability of automated systems depends chiefly on recruiting experienced workers who can
identify unusual situations.

Answer: C. Automation should be evaluated and designed with attention to both current
performance and the experiences through which expertise is renewed.

Option C encompasses the distinction between using and renewing expertise and the concluding call to
design for both. A overstates routine work as the chief source, ignores poor forms of repetition and
imposes an unsupported moratorium. B specifies classroom instruction and funding as the solution,
neither of which is argued. D focuses on drawing down an existing supply of experienced staff, precisely
the incomplete arrangement the author criticises. The passage asks how organisations continue
producing experts as well as using them.

V10. An organisation introduces automation, after which routine performance remains strong. A
critic argues that this success may conceal a weakening of the process by which new workers
acquire independent judgement. Which finding would most directly weaken that specific concern
about this organisation? [ mca

A. New workers match earlier recruits on independent tests using the same failure scenarios that both
groups practised during training.

B. New workers and experienced workers give equally accurate answers to unfamiliar cases when the
automated recommendation is available.

C. Experienced workers retain their earlier level of unaided accuracy on unfamiliar cases after several
years of using the automated system.

D. After the same training period, new workers match comparable pre-automation recruits on unaided
tests of unfamiliar cases in which familiar surface cues have been altered.

Answer: D. After the same training period, new workers match comparable pre-automation
recruits on unaided tests of unfamiliar cases in which familiar surface cues have been altered.

Option D tests renewal directly: workers trained after automation independently handle unfamiliar cases
as well as comparable earlier recruits, without relying on the tool or on familiar exercise cues. This is
evidence against the specific claim that the new arrangement is weakening acquisition, although it would
not prove that every skill or future case is covered. A tests unaided performance but leaves open the
passage's warning about recognising practised scenarios rather than transferring judgement. B retains
the automated recommendation, so equal answers can conceal different underlying understanding. C
shows preservation of an existing stock of expertise, not whether new workers are acquiring it. Those
three findings are compatible with the critic's particular concern.



V11. Trainees diagnose cases before seeing an automated recommendation and then receive
feedback. Their scores improve, but each practised failure has always appeared with a
conspicuous visual cue. Which assessment would best distinguish improved discrimination of the
underlying fault from recognition of that familiar cue? ( mca

A. Use additional cases with new numerical values but the same correspondence between the visual cue
and the fault, requiring an unaided diagnosis.

B. Ask trainees to explain, after seeing the system’s recommendation, which features of a familiar case
support that recommendation.

C. Require evidence-based diagnoses before advice on cases where the familiar cue appears without the
fault and where the fault appears without the cue.

D. Compare the speed and confidence of unaided diagnoses on familiar cases before and after the
training programme.

Answer: C. Require evidence-based diagnoses before advice on cases where the familiar cue
appears without the fault and where the fault appears without the cue.

Option C separates the superficial cue from the underlying fault in both directions. A learner relying on
cue recognition will tend to produce false positives when the cue appears alone and false negatives when
the fault appears without it. Requiring a diagnosis and supporting evidence before advice also preserves a
test of independent interpretation. A changes case values but leaves the cue—fault association intact, so
either learning mechanism could produce good scores. B can reveal some understanding but does not
isolate independent diagnosis: the recommendation has already supplied an answer to explain. D can
detect greater fluency on familiar material without showing transfer. C therefore most directly
discriminates between the two explanations for the score improvement.

V12. Which assumption in the familiar defence of automation does the opening paragraph most
directly challenge? [ mca

A. Removing routine activity leaves intact the processes that develop and sustain the judgement workers
are expected to exercise.

B. Automated systems can sometimes execute routine tasks more efficiently than people.

C. Professional judgement can be improved through repeated encounters with cases.

D. Skilled workers prefer exercising judgement to performing repetitive tasks.

Answer: A. Removing routine activity leaves intact the processes that develop and sustain the
judgement workers are expected to exercise.

Option A identifies the hidden independence assumption challenged by the suitcase analogy and the
discussion of ordinary encounters. Removing a task may remove part of the process that creates the
capacity needed for the remaining task. D concerns preferences, which the author does not investigate. B
is compatible with the argument: efficient automation can still create a learning problem. C is largely
supported, with qualifications about useful rather than mindless repetition; it is not the premise being
attacked.



RC 4 - Making repair ordinary

Arguments for a right to repair often begin with a simple contrast: an object that can be opened,
understood and mended gives its owner more control than one sealed against intervention. This is a
strong starting point, but a weak stopping point. A repairable design does not itself create a functioning
repair economy. An owner also needs parts, diagnostic information, suitable tools and someone with the
time or ability to use them. The difference between a repair that is technically possible and one that is
practically available can be considerable.

Take a washing machine whose pump is attached with ordinary screws. If the only replacement pump is
withdrawn three years after sale, accessible screws offer limited consolation. Conversely, stocking every
component indefinitely imposes costs, and some unused parts will eventually become waste. The
problem is not solved by declaring either manufacturers or consumers uniquely irresponsible. It involves
a coordination question: who should bear the cost of keeping future repair possible when the timing and
volume of demand are uncertain? Standards, commitments about availability and pooled inventories
offer different answers, each with trade-offs.

Information creates a related difficulty. A fault code can make diagnosis quick, but only if its meaning is
available to the person attempting the repair. Releasing a manual once may be insufficient if later
software changes how a component operates. Access has a duration as well as a moment of delivery. This
is why repair should be understood as a relationship that can extend across an object's working life,
rather than as a property settled completely at the factory gate. The relationship need not be
monopolised by the original seller; independent workshops and user communities can sustain important
parts of it.

Environmental claims require similar care. Keeping a product in service avoids some impacts associated
with producing a replacement, but repair is not environmentally preferable under every conceivable
condition. An exceptionally inefficient old appliance may consume enough additional resources to
change the comparison. That possibility does not justify treating all older products as obsolete. It means
that the relevant comparison includes production, use and likely remaining service, rather than
celebrating either longevity or novelty in isolation. A policy can make repair available while allowing

informed decisions about when to use it.

Community repair events illustrate both the promise and the limits of voluntary action. They can
circulate practical knowledge and recover objects that would otherwise be discarded. They cannot
reliably compensate for components that no one can obtain or information withheld from everyone
outside an authorised network. Celebrating the ingenious volunteer while ignoring those constraints risks
converting a systemic obstacle into an individual test of resourcefulness. The right to repair becomes
substantial when the conditions for ordinary, repeatable repair are secured, so that success does not
depend on finding an unusually determined person.



V13. Which statement most accurately expresses the passage’s central claim? [ mca

A. A meaningful right to repair requires sustained practical conditions for repair, extending beyond a
product’s physically accessible design.

B. Repair policy should primarily transfer responsibility for spare parts from manufacturers to independent
workshops and user communities.

C. The environmental value of repair is uncertain enough that governments should focus on improving the
efficiency of new products instead.

D. Voluntary repair communities offer the most economical way to overcome manufacturers’ reluctance to
keep old products working.

Answer: A. A meaningful right to repair requires sustained practical conditions for repair,
extending beyond a product’s physically accessible design.

Option A covers the opening distinction, the ongoing availability of parts and information, and the final
demand for ordinary, repeatable repair. B chooses a particular allocation of responsibility where the author
presents several possibilities and trade-offs. C exaggerates a qualification about environmental
comparisons into a rejection of repair policy. D elevates voluntary action despite the final paragraph’s
explicit account of constraints it cannot overcome. Physical access is valuable, but the passage’s point is
that it is insufficient by itself.

V14. Two appliance models are equally easy to open, and both came with diagnostic manuals. Five
years later, a smaller proportion of attempted repairs succeeds for one model. A reviewer
attributes the difference to its owners being less resourceful. Which investigation would best test
the alternative explanation suggested by the passage? ( mca

A. Compare owners' reported repair experience and willingness to spend time on repairs, matching them
by the original purchase price.

B. For comparable faults and access to skilled labour, compare whether compatible parts and usable,
updated instructions were obtainable when each repair was attempted.

C. Have technicians compare disassembly times and the clarity of the manuals originally supplied, without
consulting later parts or software records.

D. Compare the models’ expected remaining service and energy use to establish whether the failed
repairs would have been environmentally worthwhile.

Answer: B. For comparable faults and access to skilled labour, compare whether compatible
parts and usable, updated instructions were obtainable when each repair was attempted.

Option B investigates the passage’s alternative: an attempted repair can fail because continuing access to
parts and information has broken down, even when the design was accessible and a manual was initially
delivered. Matching fault complexity and skilled-labour access makes a difference in those continuing
conditions more informative. The study would test that explanation, not prove it merely by being
proposed. A mainly investigates the reviewer's individual-resourcefulness explanation and leaves the
institutional alternative unmeasured. C examines initial physical and informational accessibility while
deliberately omitting whether they remain usable after changes. D addresses whether a repair would be
environmentally desirable, which is distinct from why an attempted repair could not be completed.



V15. Which statement about environmental policy would the author most likely endorse? ( mca

A. If repair is technically possible, extending an appliance’s life is environmentally preferable to purchasing
a replacement.

B. Policy should preserve a practical repair option while allowing the choice to depend on production
impacts, use impacts and expected remaining service.

C. Because old appliances may be inefficient, practical access to repair should depend on proof that
repair has the lower total environmental impact.

D. Replacement should be preferred whenever a new appliance has lower energy consumption during use,
regardless of its production impacts.

Answer: B. Policy should preserve a practical repair option while allowing the choice to depend
on production impacts, use impacts and expected remaining service.

Option B directly reflects the fourth paragraph’s distinction between making repair available and choosing
it in a particular case. A makes longevity universally preferable, which the inefficient-appliance example
rejects. C turns informed choice into a prerequisite for access, a restriction the author does not propose.
D considers only the use phase and excludes production, despite the instruction to include both and likely
remaining service. The qualification about repair’s benefits calls for fuller comparison, not a presumption
for universal repair or universal replacement.

V16. The discussion of the “unusually determined person” primarily serves to: [ mca

A. suggest that repair enthusiasts exaggerate the difficulty of tasks that ordinary consumers could
perform with enough effort.

B. argue that professional repair services should replace voluntary community initiatives.

C. warn that exceptional individual successes can distract from whether the wider conditions for routine
repair are available.

D. show that personal attachment to objects is more important to successful repair than technical
information.

Answer: C. warn that exceptional individual successes can distract from whether the wider
conditions for routine repair are available.

Option C captures the final paragraph’s caution: admiration for ingenuity can hide systematic constraints,
while a substantial right should support repeatable ordinary success. A reverses the argument by shifting
blame to insufficient effort. B invents a proposal to displace volunteers even though their knowledge-
sharing value is acknowledged. D introduces attachment and ranks it above information, contrary to the
examples of inaccessible components and manuals. The tone is appreciative of voluntary work but critical
of using it as a substitute for enabling conditions.



V17. Choose the option that best summarises the paragraph.

Public consultation is often judged by how many people participate. Yet an invitation to comment
may arrive after the consequential choices have been fixed, leaving participants to choose a colour
for a building whose location they oppose. Low participation can therefore express a realistic
assessment of influence rather than civic indifference. Equally, a crowded meeting need not show
that influence is substantial: the disputed decision may simply matter enough for people to attend
despite expecting little effect. Participation figures become interpretable only when related to
what participants could change and whether reasons offered in discussion altered the decision
process. Counting voices is useful, but it cannot substitute for examining the power attached to
them. [ mca

A. Participation in consultation increases when citizens believe their contributions will influence major
decisions rather than cosmetic details.

B. Public consultation is meaningful only if participants have the authority to reverse decisions made
before their involvement.

C. Participation counts alone cannot establish the quality of consultation; they must be interpreted
alongside participants’ opportunities for influence and the treatment of their reasons.

D. Low attendance often reflects citizens' limited influence, whereas high attendance establishes that the

issue matters more than the consultation process.

Answer: C. Participation counts alone cannot establish the quality of consultation; they must
be interpreted alongside participants’ opportunities for influence and the treatment of their
reasons.

Option C preserves the main relationship: numbers are useful but require interpretation through actual
opportunities and responsiveness. A turns the paragraph into a general prediction about attendance and
omits the warning that high turnout can coexist with low expected influence. B imposes full reversal
authority as a necessary condition, which is not stated. D makes the crowded-meeting example
conclusive (“establishes”) and omits the proposed criterion for evaluating consultation. The paragraph
says these explanations are possible, not that attendance identifies them by itself.



V18. Choose the option that best summarises the paragraph.

A translation can reproduce every explicit claim in a text and still alter what the text asks its reader
to do. A joke may depend on a delay before a familiar expression becomes strange; a political
slogan may derive force from sounding borrowed rather than new. Moving these effects into
another language sometimes requires changing the wording that appears most faithful in isolation.
This does not grant translators unlimited licence. The change should be defensible in relation to
the text's activity and the new reader’s resources. Fidelity is consequently neither a fixed distance
from the original wording nor permission to create an independent work; it is an accountable
judgement about which relations must survive the move. ( mca

A. A faithful translation reproduces explicit claims while allowing translators to devise new effects suited
to the receiving culture.

B. The effects of jokes and slogans cannot survive literal translation because different languages supply
readers with incompatible cultural resources.

C. Translators should give priority to readers’ reactions over explicit claims whenever the two cannot be
preserved simultaneously.

D. Faithful translation may require justified changes in wording to preserve how a text operates for
readers, without becoming unrestricted reinvention.

Answer: D. Faithful translation may require justified changes in wording to preserve how a text
operates for readers, without becoming unrestricted reinvention.

Option D integrates the paragraph’s positive proposal and its boundary: wording can change to preserve
relevant relations, but the choice must be accountable. B universalises illustrative possibilities into
impossibility and invents incompatibility between cultures. C establishes an absolute priority over claims
that the paragraph does not give. A treats newly devised effects as automatically permissible and retains
exact claims as the definition of fidelity, missing the argument that explicit claims alone may fail to
preserve the text's activity.



V19. The sentence below is missing from the paragraph. Choose the position (1), (2), (3) or (4)
where it best fits.

Missing sentence: The missing entry is the time between planting those saplings and their
becoming effective sources of shade.

Paragraph:

(1) City tree inventories often report gains and losses as a count of individual trees. On that
measure, replacing ten mature trees with ten newly planted saplings appears to restore what was
removed. (2) During that unrecorded interval, residents may lose protection from summer heat
even though the inventory shows a balanced total. A numerical recovery can therefore conceal a
prolonged reduction in a service that people actually use. (3) This does not make counting trees
pointless; counts remain useful for tracking planting activity and checking whether promised
replacements arrived. It means that evaluating the consequences of replacement also requires
measures that register the age and development of the trees. (4) ( mca

A. Position (1)
B. Position (2)
C. Position (3)
D. Position (4)

Answer: B. Position (2)

Position (2) supplies both links required by the paragraph. “Those saplings” refers to the newly planted
replacements immediately before it, and “that unrecorded interval" immediately after it refers to the time
the inserted sentence defines. At (1), the saplings have not been introduced. At (3) or (4), the paragraph
would already have used “that unrecorded interval” without supplying the interval's antecedent. The
insertion also explains how an apparently balanced count can conceal a temporary loss of shade.



V20. The sentence below is missing from the paragraph. Choose the position (1), (2), (3) or (4)
where it best fits.

Missing sentence: The second kind of disagreement can expose a difference in what the teams
have actually chosen to measure.

Paragraph:

(1) When studies report incompatible numbers, the disagreement may be presented as a contest in
which one team must have made a mistake. Before choosing a winner, however, it helps to
distinguish two situations. (2) Teams may obtain different results while applying the same
measurement rules to comparable cases. Alternatively, they may use different rules while
describing their measurements with the same familiar label. (3) Such a difference can remain
hidden if discussion focuses exclusively on whether each team calculated its result correctly.
Recognising it changes the task from identifying a computational error to examining the relation
between a label and the procedures that give it meaning. (4) ( mca

A. Position (1)
B. Position (2)
C. Position (3)
D. Position (4)

Answer: C. Position (3)

Position (3) follows the two situations, so “the second kind” has an explicit referent: teams using different
rules under one label. It also provides the exact referent for the next sentence’s “Such a difference”,
namely a difference in what is measured. At (1), neither kind exists in the discourse. At (2), the two
situations have been announced but not specified, prematurely identifying the second. At (4), the
explanation arrives after its dependent elaboration and interrupts the paragraph’s completed conclusion.



V21. The four sentences below form a coherent paragraph when arranged correctly. Enter the
correct sequence of sentence numbers without spaces.

1. The unresolved descriptions constitute what might be called interpretive debt, which remains
after the files themselves are accessible.

2. A museum can digitise every object in a collection within a few months.

3. Paying down that debt requires revisiting earlier curatorial judgements, so it cannot be
measured by the number of files uploaded.

4. Its catalogue, however, may take years to replace obsolete descriptions inherited from earlier
curators.( TITA

Answer: 2413

The sequence is 2-4-1-3. Sentence 2 introduces the museum and digitisation. Sentence 4's "Its
catalogue” refers to that museum and introduces the obsolete descriptions that take longer to replace.
Sentence 1's “The unresolved descriptions” requires that introduction and names the problem
"interpretive debt"”. Sentence 3's “that debt” must follow the sentence that introduces this concept, and
explains what resolving it involves. These dependencies give 2 before 4 before 1 before 3; in particular, 2—
4-3-1 would refer to “that debt” before any debt had been introduced.

V22. The four sentences below form a coherent paragraph when arranged correctly. Enter the
correct sequence of sentence numbers without spaces.

1. At first, the resulting difference in germination seemed to demonstrate the superiority of one
soil.

2. That overlooked difference meant that the trial could not isolate soil as the cause of the resulit.
3. To compare two soils, a gardener planted one batch of seeds in each and kept watering and
sunlight the same.

4. Yet the seeds assigned to the two soils had also been stored at different temperatures before
planting. ( TiTa

Answer: 3142

The sequence is 3-1-4-2. Sentence 3 establishes the trial and controlled conditions. Sentence 1 reports
the initial interpretation of its result. Sentence 4's "Yet" introduces the previously unmentioned difference
in seed storage, undermining that interpretation. Sentence 2's “That overlooked difference” refers to the
storage temperatures and states the causal consequence. The markers "At first”, “Yet” and “That
overlooked difference” fix the movement from design to apparent finding, complication and revised
conclusion.



V23. Four of the five sentences below form a coherent paragraph. Enter the number of the
sentence that does not belong.

1. A flood warning can lower the loss from a storm if it prompts residents to move valuables
upstairs.

2. The resulting low loss does not, by itself, show that the warning exaggerated the danger.

3. Weather agencies often express rainfall forecasts as the probability of exceeding a specified
amount.

4. Indeed, judging the warning by the damage actually observed can penalise it for inducing
successful precautions.

5. Its value must therefore be assessed against an estimate of what would have happened without
those precautions. [ TiTa

Answer: 3

Sentence 3 is the odd one out. Sentences 1-2-4-5 form a specific argument about evaluating a warning
when the warning itself changes the observed outcome: precautions reduce damage, so the observed
damage alone is an inadequate test. Sentence 3 discusses the form in which rainfall probabilities are
expressed. It shares the general weather topic but neither develops the intervention effect nor supports
the proposed comparison with a no-precautions outcome. All four remaining sentences have clear
backward links within that argument.

V24. Four of the five sentences below form a coherent paragraph. Enter the number of the
sentence that does not belong.

1. For that reason, a model can lose accuracy even when the physical objects it encounters have
not changed.

2. A classification system inherits the distinctions made by the people who labelled its training
examples.

3. When those people revise a category boundary, yesterday's correctly labelled example may no
longer carry the accepted label.

4. Faster processors allow classification systems to inspect larger collections of images in a given
time.

5. Maintaining accuracy therefore requires checking whether category definitions, as well as the
objects being classified, have changed. ( TiTA

Answer: 4

Sentence 4 is the odd one out. The coherent order is 2-3-1-5: human labelling establishes distinctions; a
revised boundary changes accepted labels; a model can consequently lose accuracy without physical
change; monitoring must therefore include category definitions. Sentence 4 concerns processing speed
and collection size, which neither explains changing labels nor follows from them. Its vocabulary overlaps
with classification, but its causal subject is computational throughput rather than the dependence of
measured accuracy on human category definitions.



DILR - 22 questions

Subscription audit

SET 1 — Subscription audit

A learning platform sells three monthly plans: Basic at X100, Standard at X150 and Premium at X250.
Each subscriber buys exactly one plan. The following table gives the number of subscribers and the
revenue collected in four cities in one month. There are no discounts, taxes or refunds in this original

snapshot.

City | Total subscribers | Revenue (X)

A |180 | 27,000
B |180 | 27,000
C | 200 | 31,000
D | 200 | 33,000

Additional information:

« Premium subscribers in A and B are in the ratio 4:3.
« Basic subscribers in C and A are in the ratio 5:4.

« Standard subscribers in A and C are in the ratio 3:2.

« There are 180 Premium subscribers across the four cities together.

All subscriber counts are whole numbers. Any change described in a question applies only to that
question and starts from the original snapshot.

DO1. How many Standard subscribers are there in city B? ( TiTa

Answer: 90

Let b, s and p be a city's Basic, Standard and Premium counts. Subtracting 2100 times its total subscriber
count from its revenue gives 50s + 150p. Therefore s + 3p equals 180, 180, 220 and 260 in A, B, Cand D
respectively.

Put p_A =t. Then b_A = 2t, s_A =180 - 3t and p_B = 3t/4. The Basic-count ratio gives b_C = 5t/2. Since
b_C=2p_C-20,p_C=5t/4+10ands_C =190 - 15t/4. Now s_A:s_C = 3:2 gives 2(180 — 3t) = 3(190 -
15t/4), so t = 40. The total Premium count then fixes p_D = 50.

The reconstructed counts, in the order Basic [/ Standard / Premium, are:

A:80/60/40

B: 60/90/30

C:100/40/60

D: 40 /110 / 50.

City B therefore has 90 Standard subscribers.



DO02. Across all four cities, what is the total number of subscribers who are on either the Basic plan
or the Premium plan? [ mca

A. 420
B. 440
C. 460
D. 480

Answer: C. 460

Let b, s and p be a city's Basic, Standard and Premium counts. Subtracting 2100 times its total subscriber
count from its revenue gives 50s + 150p. Therefore s + 3p equals 180, 180, 220 and 260 in A, B, Cand D
respectively.

Put p_A =t. Then b_A = 2t, s_A =180 - 3t and p_B = 3t/4. The Basic-count ratio gives b_C = 5t/2. Since
b_C=2p_C-20, p_C=5t/4 +10 and s_C =190 - 15t/4. Now s_A:s_C = 3:2 gives 2(180 - 3t) = 3(190 -
15t/4), so t = 40. The total Premium count then fixes p_D = 50.

The reconstructed counts, in the order Basic [ Standard / Premium, are:

A:80/60/40

B: 60/90/30

C:100/40/60

D: 40 /110 / 50.

The Basic total is 80 + 60 + 100 + 40 = 280. Adding the 180 Premium subscribers gives 460. Each
subscriber has exactly one plan, so there is no overlap to subtract.

D03. Some Standard subscribers move from city D to city B, retaining their plan. No other
subscriber count changes. The proportion of Standard subscribers becomes the same in B and D.
How many subscribers moved? [ tita

Answer: 10

Let b, s and p be a city's Basic, Standard and Premium counts. Subtracting 2100 times its total subscriber
count from its revenue gives 50s + 150p. Therefore s + 3p equals 180, 180, 220 and 260 in A, B, Cand D
respectively.

Put p_A =t. Then b_A = 2t, s_A =180 - 3t and p_B = 3t/4. The Basic-count ratio gives b_C = 5t/2. Since
b_C=2p_C-20,p_C=5t/4+10and s_C =190 - 15t/4. Now s_A:s_C = 3:2 gives 2(180 — 3t) = 3(190 -
15t/4), so t = 40. The total Premium count then fixes p_D = 50.

The reconstructed counts, in the order Basic / Standard / Premium, are:

A:80/60/40

B: 60/90/30

C:100/40/60

D: 40 /110 / 50.

Let x Standard subscribers move. Both the Standard count and the total count change in each city.
Equating the new proportions gives (90 + x)/(180 + x) = (110 — x)/(200 - x). Cross-multiplication gives
18,000 + 110x — x> = 19,800 — 70x — x% hence 180x = 1,800 and x = 10. The resulting proportions are
100/190 in both cities.



DOA4. In city A, 10% of Basic subscribers, 20% of Standard subscribers and 25% of Premium
subscribers receive a full refund. Everyone else receives no refund. What revenue, in rupees, does
the platform retain from city A? ( mca

A. 21,400
B. 21,900
C. 22,400
D. 23,000

Answer: B. 21,900

Let b, s and p be a city's Basic, Standard and Premium counts. Subtracting 2100 times its total subscriber
count from its revenue gives 50s + 150p. Therefore s + 3p equals 180, 180, 220 and 260 in A, B, Cand D
respectively.

Put p_A =t. Then b_A = 2t, s_A =180 - 3t and p_B = 3t/4. The Basic-count ratio gives b_C = 5t/2. Since
b_C=2p_C-20, p_C=5t/4+10 and s_C =190 - 15t/4. Now s_A:s_C = 3:2 gives 2(180 - 3t) = 3(190 -
15t/4), so t = 40. The total Premium count then fixes p_D = 50.

The reconstructed counts, in the order Basic / Standard / Premium, are:

A:80/60/40

B: 60/90/30

C:100/40/60

D: 40 /110 / 50.

Refunds go to 8 Basic, 12 Standard and 10 Premium subscribers. The refund is 8 x 100 + 12 x 150 + 10 x
250 = 25,100. Retained revenue is 227,000 — 25,100 = 221,900.



DO5. The Basic price increases by 10%, the Standard price by 20%, and the Premium price
remains unchanged. Subscriber counts do not change. Which city has the greatest percentage
increase in revenue? ( mca

A A
B.B
C.C
D.D

Answer: B.B

Let b, s and p be a city's Basic, Standard and Premium counts. Subtracting 2100 times its total subscriber
count from its revenue gives 50s + 150p. Therefore s + 3p equals 180, 180, 220 and 260 in A, B, Cand D
respectively.

Put p_A =t. Then b_A = 2t, s_A =180 - 3t and p_B = 3t/4. The Basic-count ratio gives b_C = 5t/2. Since
b_C=2p_C-20, p_C=5t/4+10 and s_C =190 - 15t/4. Now s_A:s_C = 3:2 gives 2(180 - 3t) = 3(190 -
15t/4), so t = 40. The total Premium count then fixes p_D = 50.

The reconstructed counts, in the order Basic / Standard / Premium, are:

A:80/60/40

B: 60/90/30

C:100/40/60

D: 40 /110 / 50.

The increases per Basic and Standard subscriber are 210 and 30 respectively. Revenue increases in A, B,
C and D are 22,600, 23,300, 2,200 and 23,700. Divide each by its original revenue: approximately
9.63%, 12.22%, 7.10% and 11.21%. City B has the greatest percentage increase; D has the greatest
absolute increase but a larger original revenue.

The eight-workshop programme

SET 2 — The eight-workshop programme

Eight workshops, A through H, occupy eight sessions from Monday through Thursday, with one morning
and one evening session each day. Exactly one workshop occupies each session, and every workshop

OCcurs once.

The workstreams are:
Analytics: A and E
Finance: B and F
Marketing: C and G
Operations: D and H

The programme satisfies all these conditions:
« The two workshops from the same workstream are never on the same day.
A is in a morning session. A and F are on the same day.

« H is in an evening session.



« G is in the same session of the day as C, on the day immediately after C.

« E occupies the session immediately after B in chronological order. This may be the evening of the same
day or the morning of the next day.

« D occurs later than G.

For questions asking for a session number, Monday morning is 1, Monday evening is 2, Tuesday morning
is 3, and so on through Thursday evening, which is 8. Additional conditions in different questions are
independent.

D06. How many complete programmes satisfy all the conditions? ( TiTa

Answer: 8

A and F must form a morning/evening pair, in that order. Consider the possible day and session of C; G is
exactly two chronological positions later, D must be later than G, and H must be an evening workshop on a
day different from D. Place the consecutive B-E pair and the A—-F day-pair in the remaining positions,
rejecting any same-workstream day.

The exhaustive valid programmes are below. Each slash separates days; within a day the morning
workshop is written first.

1. AF /BE/CH/GD

2.AF/CH/GB/ED

3.AF/CH/GD/BE

4.BE/AF/CH/GD

5.BE/CH/GD /[ AF

6.CH/GB/ED/AF

7.CH/GD [ AF | BE

8.CH /GD /BE [ AF.

For a compact exhaustiveness check, C can be in positions 1, 3 or 5. These cases produce 3, 3 and 2
programmes respectively. An evening C would force G into an evening session and leaves no placement of
the A—F day-pair, B-E consecutive pair and evening H that also keeps D after G and D on a different day
from H.

There are exactly 8 complete programmes.



DO07. Which statement must be true? [ mca

A. B is in a morning session.
B. E is in an evening session.
C. Gis on Thursday.

D. Cis in a morning session.

Answer: D. C is in a morning session.

A and F must form a morning/evening pair, in that order. Consider the possible day and session of C; G is
exactly two chronological positions later, D must be later than G, and H must be an evening workshop on a
day different from D. Place the consecutive B-E pair and the A-F day-pair in the remaining positions,
rejecting any same-workstream day.

The exhaustive valid programmes are below. Each slash separates days; within a day the morning
workshop is written first.

1. AF/BE/CH/GD

2.AF/CH/GB/ED

3.AF/CH/GD/BE

4. BE/AF/CH/GD

5.BE/CH/GD/AF

6.CH/GB/ED/AF

7.CH/GD | AF | BE

8.CH/GD/BE/[AF.

For a compact exhaustiveness check, C can be in positions 1, 3 or 5. These cases produce 3, 3 and 2
programmes respectively. An evening C would force G into an evening session and leaves no placement of
the A-F day-pair, B—E consecutive pair and evening H that also keeps D after G and D on a different day
from H.

C is a morning workshop in every programme. B is an evening workshop in programmes 2 and 6; E is a
morning workshop in those same programmes; G can occur on Tuesday, Wednesday or Thursday. Thus
only the statement about C is necessary.



DO08. If E is on Thursday morning, what is the session number of H? [ TiTa

Answer: 4

A and F must form a morning/evening pair, in that order. Consider the possible day and session of C; G is
exactly two chronological positions later, D must be later than G, and H must be an evening workshop on a
day different from D. Place the consecutive B-E pair and the A-F day-pair in the remaining positions,
rejecting any same-workstream day.

The exhaustive valid programmes are below. Each slash separates days; within a day the morning
workshop is written first.

1.AF/BE/CH/GD

2.AF/CH/GB/ED

3.AF/CH/GD/BE

4.BE/AF/CH/GD

5.BE/CH/GD/AF

6.CH/GB/ED/AF

7.CH/GD | AF | BE

8.CH/GD /BE [ AF.

For a compact exhaustiveness check, C can be in positions 1, 3 or 5. These cases produce 3, 3 and 2
programmes respectively. An evening C would force G into an evening session and leaves no placement of
the A—F day-pair, B-E consecutive pair and evening H that also keeps D after G and D on a different day
from H.

Only programme 2 has E on Thursday morning: AF / CH / GB [/ ED. H is therefore on Tuesday evening,
session 4. The B-E adjacency crosses from Wednesday evening to Thursday morning here.



DOO. If A is on Monday, how many distinct sessions can B occupy across all valid programmes?
TITA

Answer: 3

A and F must form a morning/evening pair, in that order. Consider the possible day and session of C; G is
exactly two chronological positions later, D must be later than G, and H must be an evening workshop on a
day different from D. Place the consecutive B-E pair and the A—-F day-pair in the remaining positions,
rejecting any same-workstream day.

The exhaustive valid programmes are below. Each slash separates days; within a day the morning
workshop is written first.

1.AF/BE/CH/GD

2.AF/CH/GB/ED

3.AF/CH/GD/BE

4.BE/AF/CH/GD

5.BE/CH/GD/AF

6.CH/GB/ED/AF

7.CH/GD /[ AF | BE

8.CH/GD /BE/ AF.

For a compact exhaustiveness check, C can be in positions 1, 3 or 5. These cases produce 3, 3 and 2
programmes respectively. An evening C would force G into an evening session and leaves no placement of
the A—F day-pair, B-E consecutive pair and evening H that also keeps D after G and D on a different day
from H.

A on Monday restricts the programme to rows 1, 2 and 3. B is then in session 3 (Tuesday morning),
session 6 (Wednesday evening), or session 7 (Thursday morning). There are 3 distinct possible sessions.



D10. Which ordered pair can occupy Wednesday morning and Wednesday evening, respectively?
McQ

A.GandH
B.Eand D
C.AandD
D.Dand G

Answer: B. Eand D

A and F must form a morning/evening pair, in that order. Consider the possible day and session of C; G is
exactly two chronological positions later, D must be later than G, and H must be an evening workshop on a
day different from D. Place the consecutive B-E pair and the A—F day-pair in the remaining positions,
rejecting any same-workstream day.

The exhaustive valid programmes are below. Each slash separates days; within a day the morning
workshop is written first.

1.AF/BE/CH/GD

2.AF/CH/GB/ED

3.AF/CH/GD/BE

4.BE/AF/CH/GD

5.BE/CH/GD/AF

6.CH/GB/ED/AF

7.CH/GD | AF | BE

8.CH/GD /BE [ AF.

For a compact exhaustiveness check, C can be in positions 1, 3 or 5. These cases produce 3, 3 and 2
programmes respectively. An evening C would force G into an evening session and leaves no placement of
the A—F day-pair, B-E consecutive pair and evening H that also keeps D after G and D on a different day
from H.

Programme 6, CH / GB [/ ED / AF, has E and D on Wednesday. No programme has G and H together. A must
share its day with F, so A and D is impossible. D cannot precede G, so D and G is impossible.

The five-team league

SET 3 — The five-team league

Teams A, B, C, D and E play a single round-robin league: every pair meets exactly once. A win earns 3

points, a draw earns 1 point for each team and a loss earns 0 points. There are no penalties, bonus points
or abandoned games in the original league.

The final points table is:
Team | Points

A |8
B |7
C |5
D [4



E

| 2

It is also known that A drew with B, and C defeated D. Rankings are determined by points in descending

order. Changes in a question apply only to that question; the original table determines any reference to

an opponent finishing higher.

D11. How many games in the league ended in a draw? ( TiTA

Answer: 4

There are 5 x 4 [ 2 =10 games. If every game were decisive, they would distribute 30 points in total. A
drawn game distributes only 2 points instead of 3, reducing that total by 1. The actual table sums to 8 + 7
+5+ 4+ 2 =26, sothere were 30 — 26 = 4 draws.

In four games, A's 8 points require 2 wins and 2 draws; B's 7 require 2 wins, 1 draw and 1 loss; C's 5
require 1 win, 2 draws and 1 loss; E's 2 require 2 draws and 2 losses. D cannot have four draws because it
lost to C, so D has 1 win, 1 draw and 2 losses.

B's only draw is against A. B must beat E, since E never wins, and must beat C, whose only win is already
against D. Therefore B loses to D. Having used its only win against B, D must draw with E, since E never
wins, and lose to A. C's remaining games against A and E must both be draws. A then beats E.

All ten results are thus fixed:

A-B draw; A—C draw; A beats D; A beats E;

B beats C; D beats B; B beats E;

C beats D; C-E draw; D-E draw.

D12. In which listed game did the first-named team defeat the second-named team? ( mca

A. A against C
B. B against D
C. D against B
D. E against C

Answer: C. D against B

In four games, A's 8 points require 2 wins and 2 draws; B's 7 require 2 wins, 1 draw and 1 loss; C's 5
require 1 win, 2 draws and 1 loss; E's 2 require 2 draws and 2 losses. D cannot have four draws because it
lost to C, so D has 1 win, 1 draw and 2 losses.

B's only draw is against A. B must beat E, since E never wins, and must beat C, whose only win is already
against D. Therefore B loses to D. Having used its only win against B, D must draw with E, since E never
wins, and lose to A. C's remaining games against A and E must both be draws. A then beats E.

All ten results are thus fixed:

A-B draw; A-C draw; A beats D; A beats E;

B beats C; D beats B; B beats E;

C beats D; C-E draw; D-E draw.

D defeated B. A-C and E-C were draws, and B lost to D.



D13. After the league, each team receives 2 additional points for each victory against a team that
finished higher in the original table. By how many points does D’s adjusted total exceed C's
adjusted total? ( TiTA

Answer: 1

In four games, A's 8 points require 2 wins and 2 draws; B's 7 require 2 wins, 1 draw and 1 loss; C's 5
require 1 win, 2 draws and 1 loss; E's 2 require 2 draws and 2 losses. D cannot have four draws because it
lost to C, so D has 1 win, 1 draw and 2 losses.

B's only draw is against A. B must beat E, since E never wins, and must beat C, whose only win is already
against D. Therefore B loses to D. Having used its only win against B, D must draw with E, since E never
wins, and lose to A. C's remaining games against A and E must both be draws. A then beats E.

All ten results are thus fixed:

A-B draw; A-C draw; A beats D; A beats E;

B beats C; D beats B; B beats E;

C beats D; C-E draw; D-E draw.

D's only win is against B, which finished higher, so D receives a 2-point bonus and has 6 points. C's only
win is against D, which finished lower, so C receives no bonus and stays on 5. D exceeds C by 1 point. The
higher/lower comparison is based on the original table, not the adjusted table.

D14. Suppose the result of the B-D game alone were reversed, with its original loser becoming the
winner. What would the final ranking be, from highest points to lowest? (| mca

A.B, A C,E D
B.A, B, C,E D
C.B,AC,DE
D.A C,B,D,E

Answer: A.B,A,C,E, D

In four games, A's 8 points require 2 wins and 2 draws; B's 7 require 2 wins, 1 draw and 1 loss; C's 5
require 1 win, 2 draws and 1 loss; E's 2 require 2 draws and 2 losses. D cannot have four draws because it
lost to C, so D has 1 win, 1 draw and 2 losses.

B's only draw is against A. B must beat E, since E never wins, and must beat C, whose only win is already
against D. Therefore B loses to D. Having used its only win against B, D must draw with E, since E never
wins, and lose to A. C's remaining games against A and E must both be draws. A then beats E.

All ten results are thus fixed:

A-B draw; A—C draw; A beats D; A beats E;

B beats C; D beats B; B beats E;

C beats D; C-E draw; D-E draw.

Originally D beat B. Reversing that result adds 3 to B and removes 3 from D. The new points are A= 8, B =
10,C=5,D=1and E = 2. The ranking is B, A, C, E, D, with no tie.



Packing the relief consignment

SET 4 — Packing the relief consignment
A relief agency must pack exactly 100 cartons, containing a total of 250 kg of rice and 150 kg of pulses. It
can use four standard carton types. Every carton contains 4 kg in total, and its contents cannot be

changed.

Type | Rice (kg) | Pulses (kg) | Packing cost per carton ()

A |3 | 1 | 40
B |2 | 2 | 50
C |1 |3 | 35
D |4 |o | 60

The number of A cartons is exactly twice the number of C cartons. At most 40 A cartons and at most 50 B
cartons can be packed. At least 12 C cartons and at least 15 D cartons must be packed. All carton counts

are non-negative integers.

In addition to the per-carton packing costs, there is one fixed surcharge of X500 if fewer than 18 D
cartons are packed; there is no surcharge otherwise. The packing cost in every question includes this
surcharge wherever applicable. Any subsidy mentioned in a question applies only to that question.

D15. How many distinct feasible allocations of carton counts are possible? Two allocations differ
only if the count of at least one carton type differs.( TiTa

Answer: 5

Write the carton counts as a, b, c and d. The total countis a + b + ¢ + d =100, and the pulses constraint is
a+ 2b + 3c =150. Since a = 2c, we get 2b + 5¢ = 150. Thus ¢ must be even: write ¢ = 2k. Thena =4k, b =
75 -5k and d = 25 - k.

The bounds imply 6 < k < 10. Every integer k in that interval is feasible and satisfies the rice constraint as
well. Before the surcharge the cost is 5250 — 80k. The surcharge applies exactly when k > 7.

The complete feasible table is:

k|A |B |C |D | Costincluding surcharge ()

612445112191 4,770

712814011418 4,690

8132|3516 175,110

9136]30]18]16 5,030

10/ 401252015 4,950.

The five integers k = 6, 7, 8, 9, 10 give five distinct feasible allocations.



D16. If the agency insists on avoiding the 500 surcharge, what is the smallest possible number of
B cartons? ( mca

A. 25
B. 30
C.35
D. 40

Answer: D. 40

Write the carton counts as a, b, c and d. The total countis a+ b + ¢ + d =100, and the pulses constraint is
a+ 2b + 3¢ =150. Since a = 2c, we get 2b + 5¢c = 150. Thus ¢ must be even: write ¢ = 2k. Thena =4k, b =
75 -5k and d = 25 - k.

The bounds imply 6 < k < 10. Every integer k in that interval is feasible and satisfies the rice constraint as
well. Before the surcharge the cost is 5250 — 80k. The surcharge applies exactly when k > 7.

The complete feasible table is:

k|A |B |C |D | Costincluding surcharge ()

6124|145(11211914,770

7128140114118 4,690

8132|3516 |17 5,110

9136]30]18]16 5,030

10/ 401 25| 20|15 4,950.

Avoiding the surcharge requires d > 18, or 25 — k = 18, so k < 7. Among the feasible k values, only 6 and 7
remain. Their B counts are 45 and 40; the smallest is 40.

D17. What is the minimum possible packing cost, in rupees? [ TiTA

Answer: 4690

Write the carton counts as a, b, c and d. The total countis a + b + ¢ + d = 100, and the pulses constraint is
a+ 2b + 3c =150. Since a = 2c, we get 2b + 5¢ = 150. Thus ¢ must be even: write c = 2k. Thena =4k, b =
75 -5k and d = 25 - k.

The bounds imply 6 < k < 10. Every integer k in that interval is feasible and satisfies the rice constraint as
well. Before the surcharge the cost is 5250 — 80k. The surcharge applies exactly when k > 7.

The complete feasible table is:

k|A |B |C | D | Costincluding surcharge (2)

6124145112119 14,770

71281401418 4,690

8132]35|16 175,110

9136]30]18]16 5,030

10/ 401252015 4,950.

The least cost is 4,690 at k = 7, with A = 28, B = 40, C = 14 and D = 18. Moving to k = 8 lowers the per-
carton component by 280 but triggers the 500 surcharge; checking the remaining plans confirms none
is cheaper.



D18. A donor now offers a subsidy of 220 for every C carton, but only if the consignment contains
at least 18 C cartons. The surcharge rule remains unchanged. Which allocation minimises the
agency's net cost after this subsidy? Counts below are in the order A, B, C, D. ( mcaq

A. 28, 40, 14, 18
B. 32, 35, 16, 17
C. 40, 25, 20, 15
D. 36, 30, 18, 16

Answer: C. 40, 25, 20, 15

Write the carton counts as a, b, c and d. The total countis a + b + ¢ + d = 100, and the pulses constraint is
a+ 2b + 3¢ =150. Since a = 2c, we get 2b + 5¢ = 150. Thus ¢ must be even: write ¢ = 2k. Thena =4k, b =
75 -5k and d = 25 - k.

The bounds imply 6 < k < 10. Every integer k in that interval is feasible and satisfies the rice constraint as
well. Before the surcharge the cost is 5250 — 80k. The surcharge applies exactly when k > 7.

The complete feasible table is:

k|A |B |C |D | Costincluding surcharge (%)

6124145(11211914,770

7128140114118 4,690

8132|3516 |17 5,110

9136|30]18]16 5,030

10/ 401 25| 20|15 4,950.

Only k = 9 and k =10 qualify, because they have 18 and 20 C cartons. Their net costs are 5,030 — 2360
=34,670 and 24,950 — 2400 = 24,550. The other plans remain at 24,770, 24,690 and 25,110. The
minimum is therefore 24,550 at A = 40, B = 25, C =20, D = 15.

Routing through two hubs

SET 5 — Routing through two hubs

A warehouse W must send exactly 100 crates through two intermediate hubs, A and B, to two
destinations, C and D. Exactly 60 crates must reach C and exactly 40 must reach D. A crate travels along
precisely one of these four routes: W—A-C, W—A-D, W—B—C or W—B-D. There are no losses, storage,

return trips or transfers between A and B.

Each directed link has the following capacity and cost. A capacity is an upper limit, and the listed cost is
charged per crate that uses that link.

Link | Capacity (crates) | Cost per crate ()

W—A | 60 | 1
W-B |70 | 2
A—C | 40 | 2
A—D |30 | 4

B—C |50 | 4



B—D | 30 | 1

The number of crates on every link must be a non-negative multiple of 5. Total transportation cost is the
sum of the costs incurred on all links. A routing pattern is specified only by the number of crates on each
of the six links: interchanging individual crates does not create a different pattern. A changed capacity in

a question applies only to that question.

D19. How many feasible routing patterns are possible? ( TiTa

Answer: 29

Let x be the A>C flow and y the A->D flow. Conservation then gives W->A =x +y, W>B =100 — x -y,
B->C =60 - xand B->D = 40 - y. The link limits reduce to

10 <x<40,10<y<30,and 30 <x +y <60,

with x and y multiples of 5. These inequalities also guarantee every original link limit and both destination
requirements.

Adding the six link costs gives

(x+y)+2(100 - x—-y) +2x+ 4y + 4(60 — x) + (40 - y)

=480 - 3x + 2y rupees.

Count the allowed y values for each x. For x =10, 15, 20, 25, 30, 35 and 40, the respective numbers of y
values are 3, 4, 5, 5, 5, 4 and 3. For example, x = 10 requires y = 20, 25 or 30, while x = 40 allows y = 10,
15 0r 20. The totalis3+4 +5+ 5+ 5+ 4 + 3 = 29. Every pair (x,y) fixes all six link flows uniquely.

D20. What is the minimum possible total transportation cost? ( mca

A.%380
B. 2390
C.R400
D. %410

Answer: A. 2380

Let x be the A>C flow and y the A->D flow. Conservation then gives W->A =x +y, W>B =100 — x -y,
B->C =60 - xand B->D =40 - y. The link limits reduce to

10 <x<40,10<y<30,and 30 <x +y <60,

with x and y multiples of 5. These inequalities also guarantee every original link limit and both destination
requirements.

Adding the six link costs gives

(x+y)+2(100 - x—-y) +2x+ 4y + 4(60 — x) + (40 - y)

=480 - 3x + 2y rupees.

The expression 480 — 3x + 2y decreases as x increases and increases as y increases. The jointly feasible
choice x = 40 and y = 10 reaches both favourable extremes and satisfies x + y = 50. Its cost is 480 —
2120 + 220 = ¥380. The six flows W->A, W->B, A>C, A->D, B->C and B->D are 50, 50, 40, 10, 20 and 30
respectively.



D21. If the total transportation cost is exactly 400, how many crates travel on W->B? [ TiTA

Answer: 40

Let x be the A>C flow and y the A->D flow. Conservation then gives W->A =x +y, W>B =100 — x -y,
B->C =60 - xand B->D =40 - y. The link limits reduce to

10 <x<40,10<y<30,and 30 <x +y <60,

with x and y multiples of 5. These inequalities also guarantee every original link limit and both destination
requirements.

Adding the six link costs gives

(x+y)+2(100 - x—-y) +2x+ 4y + 4(60 — x) + (40 - y)

=480 - 3x + 2y rupees.

A cost of 400 requires 3x — 2y = 80. Since x and y are multiples of 5, put x = 5u and y = 5v: 3u — 2v = 16.
Hence u is even, and the bounds give x in {10, 20, 30, 40}. Substituting these values gives y = -25, -10, 5
and 20 respectively. Only x = 40, y = 20 satisfies the network bounds. Thus W->B =100 - 40 — 20 = 40
crates.

D22. The capacity of A->C is temporarily reduced from 40 crates to 25 crates. All other capacities,
costs and delivery requirements remain unchanged. What is the new minimum total transportation
cost? ([ mca

A.3395
B. 410
C.R420
D. 425

Answer: D. 425

Let x be the A->C flow and y the A->D flow. Conservation then gives W->A =x +y, W>B =100 — x -y,
B->C =60 - xand B->D =40 - y. The link limits reduce to

10 <x<40,10<y<30,and 30 <x +y <60,

with x and y multiples of 5. These inequalities also guarantee every original link limit and both destination
requirements.

Adding the six link costs gives

(x+y)+2(100 - x—-y) +2x+ 4y + 4(60 — x) + (40 - y)

=480 - 3x + 2y rupees.

Now x < 25. The cost is minimised at the largest feasible x and smallest feasible y, namely x =25 and y =
10. Their sum is 35, so all source-link capacities are satisfied. The costis 480 - 3 x 25 + 2 x 210 =
2425. The corresponding flows are W->A = 35, W->B =65, A>C = 25, A>D =10, B>C =35 and B->D =
30, all within their limits.



QA - 22 questions

QO01. A shopkeeper buys 300 identical notebooks at the same cost per notebook and marks each
50% above cost. She sells 40% of the stock at a discount of 20% on the marked price. She then
sells 75% of the remaining stock at a discount of 10% on the marked price, and sells all the rest at
cost. What is her overall profit percentage? ( mca

A. 21.5%
B. 23.75%
C. 26.25%
D. 28.5%

Answer: B. 23.75%

Let the cost of one notebook be 100, so its marked price is 150. The first sale covers 120 notebooks at 120
each. Of the 180 remaining notebooks, 135 sell at 135 each and 45 sell at 100 each. Total cost = 300 x
100 = 30,000. Revenue =120 x 120 + 135 x 135 + 45 x 100 = 37,125. Profit percentage = 7,125/30,000 x
100 = 23.75%. The second 75% applies to the remaining stock, not to the original 300.

QO02. A vessel contains 60 litres of a milk—water mixture in the ratio 3:2. A quantity of the well-
mixed liquid is removed and replaced by the same volume of water. After mixing thoroughly, 15
litres are removed and replaced by 15 litres of pure milk. The final milk—water ratio is 5:3. How
many litres were removed in the first operation? ( TiTa

Answer: 10

Initially there are 36 litres of milk. If x litres are removed first, the milk left is 36 — 3x/5. The second
withdrawal removes one-fourth of the mixture, so milk after the subsequent addition is (3/4)(36 — 3x/5) +
15 = 42 - 9x/20. The final milk quantity is 60 x 5/8 = 37.5 litres. Thus 9x/20 = 4.5 and x = 10. Check: milk
quantities after the two complete operations are 30 and 37.5 litres respectively.



QO03. The average score of 24 candidates is 65. Removing the four highest-scoring candidates
reduces the average to 62. Removing the four lowest-scoring candidates from the original group
instead raises the average to 69. What is the average score of the 16 candidates who are in neither
of these two groups? ( mca

A.62.50
B. 65.00
C.67.50
D. 66.25

Answer: D. 66.25

The original total is 24 x 65 = 1,560. The top four total 1,560 — 20 x 62 = 320. The bottom four total 1,560
— 20 x 69 =180. Hence the middle 16 total 1,560 — 320 — 180 = 1,060 and average 1,060/16 = 66.25. Both
removals in the question start from the original group.

QO04. On one day, a motorboat covers 36 km downstream and 24 km upstream in a total of 6 hours.
On another day, with the same speed in still water and the same current, it covers 24 km
downstream and 36 km upstream in 6.5 hours. If the current subsequently doubles while the
boat's speed in still water stays unchanged, how far can the boat travel upstream in 2.5 hours?
Ignore turning time. ( mMca

A. 15 km
B. 12 km
C.18 km
D. 20 km

Answer: A. 15 km

Let p and g be the hours required per kilometre downstream and upstream. Then 36p + 24q = 6 and 24p
+ 369 = 6.5. Solving gives p = 1/12 and q = 1/8; the original downstream and upstream speeds are
therefore 12 and 8 km/h. Still-water speed = (12 + 8)/2 = 10 km/h; current = (12 — 8)/2 = 2 km/h. With
current doubled to 4 km/h, upstream speed is 6 km/h. Required distance = 6 x 2.5 =15 km.

QO05. Working at constant individual rates, A and B together complete a job in 12 days, Band C in 15
days, and C and A in 20 days. On a fresh job, A and B work together for the first 4 days. A and C
then work together for the next 8 days. C alone completes the remaining work. How many days
elapse from the start until the job is finished? ( TiTa

Answer: 28

Write the daily rates as a, b and c. Adding the three pair rates gives 2(a + b + ¢) = 1/12 + 1/15 + 1/20 = 1/5,
soa+b+c=1/10and c =1/10 - 1/12 = 1/60. The first two stages complete 4/12 + 8/20 = 1/3 + 2/5 =11/15
of the job. C needs (4/15)/(1/60) = 16 more days. Total elapsed time =4 + 8 + 16 = 28 days.



QO06. An investment earns 10% per year, compounded annually, for two years. Immediately after
the second year's interest is credited, the investor withdraws ¥4,100. The remaining balance earns
20% during the third year and becomes ¥9,600. The withdrawn money is held without earning
interest. What is the total gain after three years, expressed as a percentage of the original
investment? [ mca

A. 31%
B. 35%
C.37%
D. 41%

Answer: C. 37%

The balance immediately after withdrawal was 9,600/1.2 = 28,000. Hence the balance before withdrawal
was 212,100, making the original investment 12,100/(1.1)?> = 210,000. Final wealth attributable to the
investment is 29,600 + 34,100 = 213,700. Total gain is 3,700, or 37% of the initial 210,000. This asks for
cumulative gain, not an annualised return.

QO07. Vessels A and B each contain 60 litres. Initially their milk—water ratios are 2:1 and 1:2
respectively. One round consists of transferring x litres from A to B, mixing B thoroughly, and then
transferring x litres from B back to A and mixing A thoroughly. Exactly two such rounds are
performed using the same x, where 0 < x < 60. The ratio of the quantities of milk finally in A and B
is 13:11. What is x? ( mca

A. 10 litres
B. 20 litres
C. 15 litres
D. 30 litres

Answer: B. 20 litres

Suppose a round starts with a litres of milk in A and b in B. After the full round, A contains (60a + xb)/(60
+ x) and B contains (xa + 60b)/(60 + x). Thus the milk difference is multiplied by (60 — x)/(60 + x) each
round. Initially the difference is 40 — 20 = 20 litres. Total milk remains 60 litres, so the final 13:11 ratio
means 32.5 and 27.5 litres, a difference of 5. Therefore 20[(60 — x)/(60 + x)]?> = 5. Since 0 < x < 60, the
ratio is positive and equals 1/2. Hence 120 — 2x = 60 + X, giving x = 20 litres. The differences after
successive rounds are 10 and 5 litres.



QO08. A manufacturer must prepare exactly 180 kg of a mixture containing 20% of an active
ingredient by mass. Three supplies contain 10%, 25% and 40% of that ingredient and cost 40,
¥50 and 270 per kg respectively. They are sold only in sealed packs of 15 kg, 20 kg and 10 kg
respectively. Every purchased pack must be used in full, and at most 80 kg of the 25% supply is
available. What is the minimum total purchase cost, in rupees? ( TiTA

Answer: 8700

Let x, y, z be the purchased kilograms of the 10%, 25%, 40% supplies. We need x + y + z =180 and 10x +
25y + 40z = 3,600, soy + 2z =120 and x = 60 + z. Write y = 20b. Then z = 60 — 10b and x =120 - 10b.
The 15 kg packaging condition on x requires b to be a multiple of 3. Availability gives 0 <b <4, soonly b =
0 or 3 is possible. For b = 0, quantities are (120, 0, 60) and cost 29,000. For b = 3, quantities are (90, 60,
30) and cost 90 x 40 + 60 x 50 + 30 x 70 = 28,700. Both obey all pack sizes; the latter is the minimum.

QO09. Positive real numbers x and y satisfy x + y = 6 and x2 + y2 = 20. What is the value of x3[y +
y2[x? ( Mca

A.9
B.7
C.8
D. 10

Answer: A. 9
From (x + y)? = x> + y? + 2xy, we get 36 = 20 + 2xy, so xy = 8. The requested expression is (x* + y3)/(xy).

Now x® + y® = (x + y)® — 3xy(x + y) = 216 — 144 = 72. Therefore the value is 72/8 = 9. The numbers
themselves are 2 and 4, which also provide a quick check.

Q10. Find the sum of all real values of x for which log.(x) + logx(16) = 5. Here logarithms must be
defined over the real numbers. ([ TiTA
Answer: 18

The domainis x> 0 and x # 1. Put t = log,(x), so t # 0 and logx(16) = 4/t. Thus t+ 4/t =5, or t* - 5t + 4 = 0.

The two values of t are 1 and 4, giving x = 2 and x = 16. Both satisfy the original equation and domain.
Their sum is 18. Negative t produces a negative left-hand side and supplies no additional solution.



Q11. How many integers x simultaneously satisfy [x = 3| + [x =8| =9 and [(x - 2)(x - 7)]/(x - 4) = 0?
The rational expression must be defined. [ mcaq

A 4
B.6
C.5
D.7

Answer: C. 5

The absolute-value inequality gives 1 < x < 10: between 3 and 8 its left side is 5, and outside that interval

the extra distance is counted twice. The critical points of the rational expression are 2, 4 and 7. Its sign is

non-positive on (—oo, 2] and (4, 7]; x = 4 is excluded. Intersecting with [1, 10] leaves integers 1, 2, 5, 6 and
7. There are 5.

Q12. For how many positive integers k does the equation |x2 — 6x + 5] = k|x — 3| have exactly three
distinct positive real roots whose sum is less than 20? ( mca

A.8
B. 10
C.1
D.9

Answer: D. 9

Set t = |x — 3| = 0. The equation becomes [t2 — 4| = kt. Its two positive solutions are a = (/(k? + 16) — k)/2
and b = (/(k?* + 16) + k)/2, with O <a< 2 < b, ab =4 and b — a = k. The four distinct real x-values are 3 + a
and 3 * b. The first pair is always positive. Exactly three are positive when b > 3; equality would require k
=b - 4/b = 5/3, which is not an integer. Thus the integer condition is k = 2. The positive-root sum is (3 -
a)+(3+a)+ (3+b)=9+b, soitis below 20 exactly when b < 11. Since b — 4/b increases for positive b,
this means k < 11 = 4/11 = 117/11. The admissible integers are 2 through 10: 9 values.

Q13. For real t £ -2, define f(t) = (2t + 3)/(t + 2). If f(f(f(x))) = 19/11 and every intermediate
expression is defined, find x. [ TITA

Answer: -1

Solving y = (2t + 3)/(t + 2) for t gives t = (3 — 2y)/(y — 2), provided y # 2. Work backward: an output of
19/11 comes from 5/3; an output of 5/3 comes from 1; an output of 1 comes from —1. Hence x = -1. Direct
verification is f(-1) =1, f(1) = 5/3 and f(5/3) = 19/11. None of the three inputs is —=2. The inverse is unique at
each stage, so no second valid x is missed.



Q14. Positive real numbers x, y and z satisfy x + y + z = 9 and xy + yz + zx = 24. What is the largest
possible value of xyz? ( mca

A. 20
B. 18
C.24
D. 27

Answer: A. 20

leta=x-2,b=y-2andc=z-2.Thena+b+c=3andab+ bc+ca=0.Also abc = xyz - 20. We
claim abc < 0. If abc were positive, either all three variables would be positive, making ab + bc + ca
positive, or two would be negative. In the latter case writea=-u, b=-v,c =3+ u+ v withu, v> 0. Then
ab+bc+ca=uv-(u+v)(3+u+v)<0, againimpossible. Therefore xyz < 20. Equality is attained at (x,
y, z) = (2, 2, 5), which satisfies both original conditions. The maximum is 20.

Q15. A triangular plot has side lengths 13 m, 14 m and 15 m. A circular pond is constructed inside it
so that the pond’s boundary touches all three sides. What is the radius of the pond? ( mca

A.3m
B.4.5m
C.4m
D.6m

Answer:C.4 m

The semiperimeter is s = (13 + 14 + 15)/2 = 21. Heron's formula gives the triangle's area as /[21 x 8 x 7 x
6] = /7,056 = 84 square metres. For an incircle, area=rs, sor = 84/21=4m.

Q16. ABCD is a convex trapezium with AB parallel to CD, AB =12 cm and CD = 20 cm. Diagonals AC
and BD intersect at O. What is the ratio of the combined areas of triangles AOB and COD to the
combined areas of triangles AOD and BOC? ( mca

A. 87
B. 4:3
C.16:15
D. 17115

Answer: D. 17:15

Triangles AOB and COD are similar with linear ratio 12:20 = 3:5. Let the trapezium's height be h. O’s
distances from AB and CD are 3h/8 and 5h/8. Their areas are therefore (1/2) x 12 x 3h/8 = 9h/4 and (1/2) x
20 x 5h/8 = 25h/4, summing to 17h/2. The trapezium'’s total area is (12 + 20)h/2 = 16h, leaving 15h/2 for
the other two triangles. The required ratio is 17:15. No assumption that the trapezium is isosceles is
needed.



Q17. Anisosceles triangle has base 16 cm and equal sides 17 cm. Two congruent circles lie entirely
inside the triangle, one on each side of its axis of symmetry. Each circle touches the base and the
nearer equal side, and the two circles touch one another. Find their common radius, in centimetres.

TITA

Answer: 3

Place the base from (0, 0) to (16, 0). The apex is (8, 15), because the altitude is /(172 - 82) = 15. If the
common radius is r, both centres have height r. Tangency to one another and symmetry put them at (8 -,
r) and (8 +r, r). The left equal side has equation 15x — 8y = 0. Distance from the left centre to that line is
[15(8 = r) = 8r]/17 = (120 - 23r)/17, which must equal r. Thus 120 = 40r and r = 3. The centres are (5, 3)
and (11, 3); their separation is 6 and each circle also remains clear of the opposite equal side.

Q18. Find the sum of all three-digit positive integers that leave a remainder of 3 when divided by 7,
leave a remainder of 5 when divided by 11, and are divisible by 4. [ mca

A. 1,192
B. 1,500
C. 1,384
D. 1,808

Answer: B. 1,500

Write N = 7a + 3. The condition modulo 11 gives 7a = 2 (mod 11), hence a =5 (mod 11) and N = 38 + 77k.
Modulo 4, thisis N =2 + k, so k=2 (mod 4). Therefore N =192 + 308t for integer t. The three-digit values
are 192, 500 and 808; the preceding term is negative and the following term is 1,116. Their sum is 1,500.

Q19. Let N =100!/(30! x 30! x 40!). Find the largest non-negative integer k for which 12X is a
divisor of N. ([ TiTA

Answer: 2

Since 12 = 2% x 3, calculate the exponents of 2 and 3 in N. For 2: the exponents in 100!, 30! and 40! are 50
+25+12+6+3+1=97,15+7+3+1=26,and 20+ 10+ 5 + 2 + 1 = 38. Thus the exponentin N is 97 -
26 — 26 — 38 = 7. For 3: the corresponding exponentsare 33 +11+3+1=48,10+3+1=14,and 13 + 4
+1=18. Thus N has 48 — 14 - 14 — 18 = 2 factors of 3. Therefore k = min(floor(7/2), 2) = 2. The factorial
ratio is an integer multinomial coefficient.



Q20. Two lists contain the positive terms of the arithmetic progressions 3, 8, 13, 18, ... and 5, 12,
19, 26, ..., respectively. Each list stops before its first term greater than 500. How many numbers
occur in both lists? [ mca

A.12
B. 13
C.14
D.15

Answer: C.14

The first common term is 33. Subsequent common terms differ by Icm(5, 7) = 35, so they are 33 + 35j for
j = 0. The upper bound gives j < (500 — 33)/35 = 467/35, whose integer part is 13. Thus j runs from 0O to
13, giving 14 common terms. The last is 488 and the next, 523, exceeds the limit.

Q21. Six distinct students A, B, C, D, E and F stand in a row. A and B must not stand next to each
other, E must not occupy either end, and C must stand somewhere to the left of D. How many
arrangements are possible? ([ TiTa

Answer: 168

First ignore the C-before-D condition. E has four permitted positions and the others can be arranged in 5!
ways, giving 480. Subtract arrangements with A and B adjacent. Treat AB or BA as one block: there are 2
x 5! = 240 block arrangements. Of these, Eis atanend in 2 x 2 x 4! = 96, so 144 have E away from both
ends. Therefore 480 — 144 = 336 satisfy the A/B and E restrictions. Swapping C with D preserves those
restrictions and pairs each C-before-D arrangement with a D-before-C arrangement. Exactly half remain:
336/2 =168.

Q22. A stationery shop sells pens at 215 each, pencils at ¥4 each and erasers at 23 each. Riya
buys 20 items in all, at least one of each kind, and spends exactly ¥120. How many pens does she
buy?( mca

A.4
B.3
C.5
D.6

Answer: A. 4

Let the numbers of pens, pencils and erasers be p, gandr. Thenp + g+ r =20 and 15p + 49 + 3r = 120.
Subtracting three times the first equation from the second gives 12p + g =60, soq=60 - 12p andr = 20
- p-q9g="1p - 40. Both g and r must be at least 1, so p < 4 and p > 4. Hence p = 4, with 12 pencils and 4
erasers.



